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two final postures in each trial by predicting them based The results show that neither model alone can account on the starting posture. This root-mean-squared predicfor the data. We propose a control planning strategy tion error for humeral and forearm rotations was 18.7Њ in which there is a combined cost function that has and 38.9Њ, respectively. Predictions remained poor both a postural term as well as a transport term.
when, instead of calculating the ratio of inertias, we fit it to the data (optimal ratio 1.39:1 instead of 67:1; errors Results and Discussion of 3.9Њ and 11.2Њ, respectively).
As an alternative, we modeled the posture data with To distinguish between transport and postural models, a quadratic regression model, an implementation of we used a simple redundant task-touching a target bar Donders' law and thus a postural model. Here, both the using a hand-held virtual stick (see Figure 1 ). This allows forearm and upper arm angles were fit as ␣ 1 ϩ ␣ 2 h ϩ two rotational degrees of freedom: the first around the ␣ 3 w ϩ ␣ 4 h 2 ϩ ␣ 5 w 2 ϩ ␣ 6 hw, where h and w are the target long axes of the upper arm (humeral rotation) and the height and width respectively (gray lines in Figure 2 ). second around the forearm (pronation/supination, Stepwise regression revealed that only ␣ 1-3,5-6 and ␣ 1,4,6 which we term "forearm rotation"). However, the task is were significant at the p Ͻ 0.05 level (only these were specified by only one degree of freedom, and therefore used in the model) for the upper arm and forearm posthe task could be achieved by humeral or forearm rotature, respectively. The correlation coefficients (r 2 ) for the tion alone or by an infinite number of combinations of humeral and forearm rotations were 0.997 and 0.950, the two. The stick task was chosen for two reasons.
respectively (p Ͻ 0.001 for both cases). The root-meanFirst, the inertia of forearm rotation is two orders of squared prediction errors for the humeral and forearm magnitude smaller than humeral rotation-a ratio prerotations were 0.6Њ and 1.4Њ, respectively. served by using a mass-less virtual stick. As work is
The first experiment was well fit by a postural model but not by a transport model, suggesting that target posture is not affected by the start posture. This predic- no a priori way of determining the reference posture, since all movements start from somewhere [11] . One
